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±ᴫץᭉɁ੔٣
ǽɢȟّȺɂޙ᏿઩߳ᛵᬻȟ୎᜙Ȩɟᴩᇋ͢ᇼȾȝȗȹɂȈᇋ͢ᄑȽ᛻஁ˁᐎț஁ȉɁᑎ਽ɥɔȩȬ
ȦȻȻȽȶȲǿȼɁɛșȽӌɥȼɁɛșȽ஁ศȺ᭴șɁȞȟˢ࠙าᄻȨɟȹȗɞǿ٥ျȺɂ٥ျᄑ੫
ᑤɁᑎ਽ȟȦɟɑȺޙ᏿઩߳ᛵᬻȾͱᏚȸȤɜɟᴩޙಇးکȺɕറȁȽ޴ᡇȟᚐɢɟȹȠȲȟᴩ̾ऻ
ɂICTɁ๊ႊɥˢ࠙᣹ɔɛșȻȪȹȗɞǿ
ǽᯚኄޙಇȈ٥ျ፱նȉȾȝȗȹɂGISɁҟႊȟͱᏚȸȤɜɟȲǿGISɁ੫ᚓɗҟႊ஁ศȾᩜ॑ȟտ
Ƞȟȴȳȟᴩ٥ျষڨɥȼș๊ႊȪȹޙ᏿ɥ຅ɔȹȗȢȞᴩᝥᭉ૘ሱɗᜓขȾፀɆȷȤɞȞɁట᠎ᄑ
Ƚឰᝲȟ॒ᛵȺȕɞǿ
ǽ͏Ұᴩ٘Ձᴥ2012ᴦɂɬʫʴɵɁȈʔʁʱʔʵˁʃʉʽʊ˂ʓ٥ျȉȻɮɸʴʃɁȈʔʁʱʔʵˁ
ɵʴɷʯʳʪ٥ျȉɥႊȗȹ٥ျᄑ੫ᑤɁᑎ਽ȾȝȤɞGISɁमҾȾȷȗȹᣖɌᴩૌഈʶʣʵȺɁ೫
᜞ȟ˪ԚґȺȕɞȻ઩ଊȪȲȟᴩȦɟɑȺɢȟّȺу᚜ȨɟȲGISɁૌഈ޴ᡇ̜΍ɂ۹ȢȽȗǿаȾ
٘Ձᴥ2018ᴦɂɮɸʴʃɁ٥ျɥ՘ɝ˨ȥᴩȈʔʁʱʔʵˁɵʴɷʯʳʪ٥ျȉȻଡ଼ᇼంˁ઩߳ంȽ
ȼɁᩜᣵॴȾȷȗȹGISɥ˹॑ȾᣖɌȹȠȲȟᴩ٥ျᄑ੫ᑤɥᇋ͢ᇼɁ෉᪡Ȟɜȼșᑎ਽ȪɛșȻȪ
ȹȗɞȞȾᅔᄻȬɞ॒ᛵȟȕɞȻᐎțȲǿȰȦȺᇋ͢ᇼ਽቏ɛɝऐȗफᬭɥՙȤȹȠȲɬʫʴɵɥ՘
ɝ˨ȥᴩᇋ͢ᇼȻ٥ျɁʃʉʽʊ˂ʓȻଡ଼ᇼంˁ઩߳ంɁᜤᣖɥਖ਼ȟȞɝȾ٥ျᄑ੫ᑤɥȼșᑎ਽Ȫ
ɛșȻȪȹȗɞɁȞɥ஥ɜȞȾȬɞȦȻɥటᆅሱɁᄻᄑȻȪȲǿ
ǽஓటȺɂȈ٥ျᄑ੫ᑤȉɂ٥َɗ٥ျ៾୳Ɂ๊ႊȾ᪅ްȪȹȻɜțɜɟȹȗɞȟᴩஓዢȺɂଡ଼ᑎᝥ
ሌɗᇼᄻഫ਽ȟႱȽɝᴩᇋ͢ᇼɗ٥ျȾ෰ɔɞȦȻɕႱȽɞǿɬʫʴɵȺɂȈሳᩖᄑ९ᐎӌȉɥ᭴ș
ȦȻɥ᥾ᛵȽʐ˂ʨȻȪȹȝɝᴩሳᩖᄑ९ᐎӌȻ٥ျᄑ੫ᑤɁᄾᤏȻ̠ȗȾȼșᩜᣵȬɞȞɕ೫᜞Ȫ
ȽȤɟɃȽɜȽȗǿ೫ጪɿɮʒERICȺȈgeographic skillȉȾᩜȬɞ୫စɥ೫ጪȬɞȻ58͔ᴥ፱ୣ
1965͔ᴩɬʫʴɵɂ˰ႜቼ3ͱᴩ2018ࢳ10ఌ31ஓး٣ᴦʜʍʒȪᴩȈthinking skillȉɂ334͔ᴥ፱
ୣ29231͔ᴩ˰ႜቼ5ͱᴦᴩȈspatial thinking skillȉ6͔ᴥ፱ୣ596͔ᴩ˰ႜቼ6ͱᴦȺ˰ႜյّɁ۹Ȣ
Ɂᆅሱᐐȟᆅሱߦ៎ȻȪȹȗɞǿ
ǽ͏Ұʕʯ˂ʲ˂ɹ٥ျଡ଼ᑎʅʽʉ˂Ɂɽ˂ʑɭʗ˂ʉȺȕȶȲPhil Gersmehlᴥ2014ᴦɂᴩȰɁᕻ
ంȺ˰ႜɁ᛻஁ᴩ٥ᝒȻጕፋ٥ျᴩ̜޴ˁျᝲˁΙϏᴩ٥ျɁژటᄑျॡᴩʃʉʽʊ˂ʓᴩ٥ျᄑ੫
ᑤȽȼȾȷȗȹᜓᝢȪȹȗɞȟᴩȈ٥ျᄑ੫ᑤȉȾᩜȬɞቛȺɂ̷ᩖɁሳᩖੰ૱Ɂ̈́஁ȾᅔᄻȪᴩک
੔Ɂ෗ᢎᴩᣋ᪬ɁफᬭɁ᜻Ιᴩ᭒ͬȬɞک੔Ɂہႜᴩک੔ᩖɁफᬭȪȕșᛵىᴩሳᩖᄑ᪡࠙ॴᴩ᭒ͬ
Ȭɞک੔Ɂސ٣ᴩሳᩖᄑʛʉ˂ʽᴩሳᩖᄑȷȽȟɝɁϫᬂȞɜᐎߔȪᴩյޙಇሗȺ՘ɝ੥ș᪨ɁႡ৙
ཟɕȕȥȹȗɞǿɑȲȈ̷ᩖɁᭀᑲɂ஽ሳᩖɥȼșᝓឧȪȹȗɞȞȉȻȗșץᭉ৙ឧȞɜ۰ԇˁ ሉӦˁ
ґୠɥґ౏ȪȹȗȢɬʡʷ˂ʋɕጳ̿ȪȹȗɞǿஓటȺɂᴩᔌ౑ᴥ2014ᴦȟȈ3ඒЫɁ௑ᓨɥ᛾ᜁԇ
Ȭɞʃɷʵɂ٥َҟႊɗ᥿۶๊ӦȾɛȶȹᯚɑɞժᑤॴȟȕɞȉȈሳᩖᄑ९ᐎӌɂᛓୣɁ࿲቏ȪȲᛵ
ጨȺഫ਽ȨɟᴩޙಇȺɁ٥ျɁޙ᏿ጽ᮷ɁɒȽɜȭஓࢠᄑȽᒾ֞ˁᩜ॑ɕᩜΡȪȹȗɞȉȦȻɥᇉȪ
ȲȟᴩటሟȺɂᇋ͢ᇼȻ٥ျଡ଼ᑎɁϫᬂȞɜȈሳᩖᄑ९ᐎӌȉɁᑎ਽ɥȼșɂȞɞȞȾȷȗȹɕɈɟ
Ȳȗǿ
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²ᴫʔʁʱʔʵˁʃʉʽʊ˂ʓȞɜ᛻Ȳ٥ျষڨɁ๊ႊ
ᴥ±ᴦᇋ͢ᇼ
ǽпّᇋ͢ᇼԦឰ͢ᴥNCSSᴦɂ1994ࢳȾȈпዢɵʴɷʯʳʪˁʃʉʽʊ˂ʓȉɥҋ࿂ȪȲȟᴩᇋ
͢Ȼଡ଼ᑎɁ۰ԇȻɕȾ2013ࢳȾ୎᜙ȨɟȲǿछқɂ10ʐ˂ʨȺഫ਽ȨɟȹȗȲȟᴩ୎᜙࿂ɂᄻᄑᴩ
૘ሱᝥᭉᴩᅺឧᴩޙ᏿ᤈሌᴩ਽౓Ⱦཱིཟɥछȹᴩʃʉʽʊ˂ʓʣ˂ʃɁૌഈ޴ᡇɥ෰ɔᴩ਽౓Ȼ᜻Ι
ȟ᥾᛾ȨɟȹȗȲǿNCSSɂႆाȾɬɮʑɬȻ෢˿˿ᏲɁΙϏȾᩜɢɞȦȻɥ෰ɔȹȗɞǿɬɮʑɬ
ȻȪȹᅺឧᴩষڨՖᪿᴩґ౏ᴩԦӌᴩ৙९ขްᴩץᭉᜓขɋɁ૘ሱʡʷʅʃɥᤛႊȬɞȦȻȟᇉȨɟ
ȹȗɞǿᇋ͢ᇼɁȈɵʴɷʯʳʪˁʃʉʽʊ˂ʓȉɂӿજᄑȽɵʴɷʯʳʪʑʀɮʽɥɕȴᴩ٥ျ
ɗධխȽȼɁʃʉʽʊ˂ʓɂщͶᄑȽю߁ɁኰٍɥᇉȪȹȗɞǿ2002ࢳ࿂Ɂ20Ɂʃʉʽʊ˂ʓȺɂ
ʐ˂ʨȾᩜȬɞᅺឧɥᇉȪᴩଡ଼׆᭴਽ൡᩜɥߦ៎ȻȪȲǿ
ǽյࡻȺʔʁʱʔʵˁʃʉʽʊ˂ʓȟͽ਽Ȩɟȹȗɞȟᴥైࠆᴩ2010ᴦᴩଡ଼ᇼంɗ઩߳ంȻɁᩜᣵɥ
᛻ɞȲɔᴩȈпዢʃʉʽʊ˂ʓȉɥ՘ɝ˨ȥɞǿյࡻɁʃʉʽʊ˂ʓɂᇋ͢ᇼ6ࡻᴥɬʳʃɵᴩɽʷ
ʳʓᴩʨɿʋʯ˂ʅʍʎᴩʤʽʁʵʣʕɬᴩʾɫ˂ʬʽʒᴩʾɫ˂ʂʕɬᴦɥ᪍Ƞ44ࡻȺͽ਽Ȩɟ
ȹȗɞˢ஁ᴩ٥ျɂ4ࡻᴥɬʳʃɵᴩɽʷʳʓᴩɵʽʀʃᴩʤʽʁʵʣʕɬᴦɁɒȺᴩͅɂᇋ͢ᇼޙ
3ࡻᴩධխ8ࡻᴩ୑ผˁጽຑˁʁʐɭʄʽʁʍʡ4ࡻȺͽ਽Ȩɟȹȗɞǿᇋ͢ᇼȾȝȗȹɂፋˢȪȲ
ɵʴɷʯʳʪɥ෰ɔɞۦɂȕɞȟᴩNCSSɂ᠆਽ȮȭᴩρȁɁࡻȾଡ଼ᑎɋɁ៪͖ɥරȪȹȗɞǿ
ǽȈᇋ͢ᇼɁଡ଼׆ɁȲɔɁʃʉʽʊ˂ʓȉᴥCharles B. MyersɎȞᴥ2002ᴦᴦɥ᛻ɞȻᴩоᩌȻଡ଼ᇼɁ
յʃʉʽʊ˂ʓᴩଡ଼ᑎޙɁʃʉʽʊ˂ʓȞɜഫ਽Ȩɟᴩоᩌɂകᛵᴩᑔ௑ᴩ୫ᑩᴩᩜΡᐐᴩଡ଼ᇼɁյ
ʃʉʽʊ˂ʓɂʐ˂ʨȧȻɁʃʉʽʊ˂ʓᴥޙ᏿ᐐȾ෰ɔɞȦȻᴩଡ଼׆ȟȬɌȠȦȻᴦȻᩜᣵޙץɁ
ʃʉʽʊ˂ʓᴥଡ଼ᇼɁʃʉʽʊ˂ʓȻպȫᴦᴩଡ଼ᑎޙɁʃʉʽʊ˂ʓɂޙ᏿Ȼᄉࠕᴩޙ᏿ʃʉɮʵɁ
ࢃႱᴩ੧Ҝᄑ९ᐎˁץᭉᜓขˁʛʟɳ˂ʨʽʃʃɷʵᴩɬɹʐɭʠˁʳ˂ʕʽɺȻʬʋʣ˂ʁʱʽᴩ
᠎ץˁԦЄˁᄾ̠ͽႊᴩ᜛႕ਖ਼ᬲᴩ᜻Ιᴩɲʝʑʽʃᴥʡʷɺʳʪᴩʐʃʒᴩʛʟɳ˂ʨʽʃᴦɛɝ
ഫ਽ȨɟȹȗɞǿȰɁऻᴩ2018ࢳȾNCSSȞɜҋ࿂ȨɟȲȈᇋ͢ᇼଡ଼׆ɁȲɔɁʔʁʱʔʵˁʃʉ
ʽʊ˂ʓɋɁໄ϶ȉᴥAlexander CuencaɎȞᴥ2018ᴦᴦȺɂᴩʃʉʽʊ˂ʓɂȈю߁ȾᩜȬɞᅺឧȉȈ᜛
႕ᄑȽю߁ขްȉȈଡ଼ૌȻ᜻ΙɁᜫ᜛Ȼ޴ᚐȉȈᇋ͢ᇼɁޙ᏿ᐐȻޙ᏿ȉȈʡʷȻȪȹɁ៪͖Ȼᝢ஥ɥ
ՙȤȲᚐӦȉȻȗȶȲଡ଼࢙ᝲˁଡ଼ᑎࡾޙˁଡ଼ᑎ஁ศᄑȽю߁Ⱥഫ਽Ȩɟᴩյʃʉʽʊ˂ʓɥ᛻ɞȻȰ
ɟȱɟᛵጨҝɁʵ˂ʠʴʍɹȾɛɞ᜻Ι஁ศȟᇉȨɟȹȗɞǿ
ǽȻȢȾȈʃʉʽʊ˂ʓ3ȉȺɂᴩ̷ᩖȻک੔ȻɁᩜɢɝȾȷȗȹȈȽȯȰȦȺႆȠȹȗȢȻขɔȲ
ɁȞȉȈȽȯͅɁک੔ɋሉɞɁȞȉȈ̷ᩖɂၥہȻߦᝈȪȹႆȠȹȗɞȟᴩȼɁɛșȾȪȹၥہɥੰ૱
ȬɞȞȉȈ٥َɗȰɁͅ٥ျᄑʎ˂ʵɂၥہɁျᜓȾ߆˫ȪȹȗɞȞȉȻȗȶȲץȗȟȕȥɜɟȹȗɞǿ
ȦɁʃʉʽʊ˂ʓɁɬɹʐɭʝʐɭȺ٥ျᄑ੫ᑤɥ᭴șȦȻȾᩜΡɁȕɞɕɁɂ᚜1˹Ɂᵞ～ᵡȺȕ
ɝᴩஓటɁޙ᏿઩߳ᛵᬻȾछȹɂɔɞȻaɂ᪍Ȟɟɞǿ
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᚜±ǽʔʁʱʔʵˁʃʉʽʊ˂ʓᇋ͢ᇼɁഫ਽ȻȈʃʉʽʊ˂ʓ3ȉɁޙ᏿๊Ӧ
Ȍഫ਽ȍ
1ᴫ୫ԇǽ2ᴫ஽ᩖˁᣵፖˁ۰ԇǽ3ᴫ̷ȁˁک੔ˁၥہǽ4ᴫᒲࢄᩒᄉˁɬɮʑʽʐɭʐɭǽ5ᴫρ̷ˁ
ᪿيˁጸᎥǽ6ᴫ൏ӌˁ൏᪅ˁɶʚʔʽʃǽ7ᴫႆႇˁํᣮˁ๡៵ǽ8ᴫᇼޙˁ੫ᚓˁᇋ͢ǽ9ᴫɺʷ˂
ʚʵȽፀնǽ10ᴫࢍ෢Ɂᐎțˁ޴ᡇ
Ȍʃʉʽʊ˂ʓ3ȍ
aᴫʫʽʉʵʨʍʡɥͽ਽ȪҟႊȬɞǽǽbᴫ٥᚜ᬂɁറȁȽ᚜ᇉɥᜓ᥺ˁΈႊˁԖҝȬɞǽǽcᴫᤛ
ҒȽʴʇ˂ʃᴩʑ˂ʉʇ˂ʃᴩ٥ျᄑʎ˂ʵɥΈႊȬɞǽǽdᴫᠾᫌɁ૜ްȻʃɻ˂ʵɁ᜛አɥᚐșǽǽ
eᴫറȁȽ٥ढȻ٥ျᄑ࿑ौɥᄉ᛻ˁ ԖҝȬɞǽǽfᴫᒲུʁʃʐʪɁ۰ԇɥᜤᣖˁ ૜ລȬɞǽǽgᴫ̷ȁ
ȟȗȞȾک੔ɥӁᣲȪȲȞɥᅺɞǽǽhᴫ̷ᩖȻᒲུၥہȻɁᄾ̠ͽႊᴩ٠٥ҟႊᴩࢍᚔ٥࣮ᜫᴩႆ
ৰጕɁ۰ԇɥᝩɌɞǽǽiᴫᒲུၥہɁ࿑ᓨɁ۰ԇȻȰɁफᬭɥ૘෰Ȭɞǽǽjᴫၥہ۰ԇȻԲൡɁᇋ
͢ᄑˁጽຑᄑफᬭɥᜊߔˁ૜ລȬɞǽǽkᴫ៾ໃɗ٠٥ɁȦɟɑȺɁΈႊɁ೫᜞Ȼ͍ఉΈႊɥ૬ಘȪ
᜻ΙȬɞ
NCSSʃʉʽʊ˂ʓɥɕȻȾኂᐐͽ਽
ᴥ²ᴦ٥ျɁکն
ǽȈʔʁʱʔʵˁʃʉʽʊ˂ʓ٥ျȉɂ1994ࢳȾқ࿂ȟᄉᚐȨɟᴩ2012ࢳȾ୎᜙ȨɟȲǿ٥ျȺᡵ
Ⱦ͇Ȥɞʃɷʵɕّ޿Ɂّ᪨ጽຑӌɗާпॴɥᯚɔᴩ̷ȁɁႆ๊Ɂ᠎ɗၥہɥ፟ધȪȹȗȢ˨Ⱥ᥾ᛵ
ȺȕɞȻᇉȨɟȲǿଡ଼ᇼంɗޙ᏿઩߳ಘȽȼɂNational Geographic Societyᴥпዢ٥ျଡ଼ᑎޙ͢ᴦȻ
ͅɁൡᩜȾɛȶȹȷȢɜɟȹȠȲǿȈʔʁʱʔʵˁʃʉʽʊ˂ʓ٥ျȉ୎᜙࿂ɂGENIPᴥ٥ျଡ଼ᑎّ
޿޴ᚐ᜛႕ᴩAGSᴥɬʫʴɵ٥ျޙԦ͢ᴦᴩAAGᴥɬʫʴɵ٥ျޙ͢ᴦᴩNCGEᴥпዢ٥ျଡ଼ᑎԦឰ͢ᴦᴩ
NGSᴥʔʁʱʔʵʂɴɺʳʟɭʍɹԦ͢ᴦɁɽʽʇ˂ʁɬʪᴦȾɛɝͽ਽ȨɟᴩGENIPȻNGSȟ୎
᜙៵ɥҋ៾ȪȲǿ
ǽ୎᜙࿂ȺȈ٥ျᄑ੫ᑤȉɂጽຑቧ̚ӌɗ̷ȁɁާпॴɥᯚɔᴩႆ๊Ɂ᠎ɗၥہɥ፟ધȪȹȗȢ˨Ⱥ
᥾ᛵȺȕɞȻͱᏚȸȤɜɟᴩሳᩖᄑˁႆৰޙᄑ᛻஁ᴩ̜࿎ɁሳᩖᄑᥓᏚɁ৙֞ȾߦȬɞျᜓᴩ̷ᩖȻ
ک੔ȻၥہɁᩖɁᩜΡȾߦȬɞျᜓᴩ٥ျᄑ੫ᑤɁҟႊȾґȤȹᜓᝢȨɟȹȗɞǿȈ٥ျɥȬɞȉȻ
ɂ٥ျʶʽʄɁᅓᨢɥȞȤɞȦȻᴩറȁȽ஁ศȺ˰ႜɥ᛻ɞȻɂ٥ျᄑȽ᛻஁ȺɒɞȦȻᴩ˰ႜȾȷ
ȗȹᅺɞȻɂ˰ႜȾᩜȬɞ٥ျᄑᅺឧɥɕȷȦȻᴩ٥ျᄑץȗȻᜓኌɂ٥ျᄑ੫ᑤȺȕɞȻᣖɌɜɟ
ȹȗɞǿ
ǽஓటȺɁȈʔʁʱʔʵˁʃʉʽʊ˂ʓ٥ျȉɁ᜻Ιɂᴩ֪ႎᴥ2001ᴦȟȈ٥ျޙ᏿Ɂଡ଼ᑎՁျȻ
Ȫȹ٥ျᄑ੫ᑤȟпᬂᄑȾ૗ႊȨɟȹȗɞȉȻᣖɌᴩّ юȺ֚ᅺɥَɞȲɔႎ᥂ɎȞᴥ1997ᴦȾɛȶ
ȹᜭҋȨɟȲǿ٘Ձᴥ2012ᴦɂȈʔʁʱʔʵˁʃʉʽʊ˂ʓ٥ျȉȾศᄑકశӌɂȽȗȟᣵᤳᛃӒ
ᦂɁ̬͇స͔ȻȽȶȹȝɝᴩȈʔʁʱʔʵˁʃʉʽʊ˂ʓ٥ျȉɥᤎ਽ȬɞȲɔɁӓӌᏲөȟյࡻȾ
ᝥȮɜɟȹȗɞȲɔᴩյࡻɁଡ଼ᑎȾ۾ȠȽफᬭɥ˫țȹȗɞȻᣖɌȲǿ
ǽ٥ျᄑ੫ᑤɥ᭴șȾɂሳᩖᄑʛʉ˂ʽɗចᛵጨɁᩜᣵॴᴩሳᩖᄑሆࣃȾȷȗȹޙ᏿ᐐȾ᛻țɗȬȢ
૬ᇉȬɞȦȻȟ॒ᛵȺȕɞǿȰɁȲɔȾɂ٥္Еɗ٥َɁҟႊȟˢ࠙᣹ɑȽȤɟɃȽɜȽȗǿGISɂ
ґ౏Ɂʎ˂ʵȻȪȹ᥾ᛵȺᴩ٥ျষڨɥ୥ျȪᴩґ౏ɗ᚜ᇉɁᤈሌɥᇉȬǿޙ᏿ᐐȾޙ᏿਽౓ɥ᛻Ȯ
Ƚȟɜሳᩖᄑʛʉ˂ʽɗចᛵጨɁᩜᣵॴᴩሳᩖᄑሆࣃȾȷȗȹժ᛾ԇȪȹᐎțȨȮɞȻȻɕȾ٥ڒɁ
ɬʫʴɵɁᇋ͢ᇼȻ٥ျȾȝȤɞ٥ျᄑ੫ᑤɁᑎ਽஁ศ
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ᝥᭉɥ᛻ȷȤᴩޙ᏿ᤈሌɁ೫᜞ɕ΢Ȭǿ
ǽȨȹ2012ࢳɁ୎᜙ȺȈʃʉʽʊ˂ʓ1ȉȻȈʃʉʽʊ˂ʓ8ȉɁю߁ȟ۰ɢȶȲǿȈʃʉʽʊ˂ʓ1ȉ
ȺɂȈষڨɁျᜓɗߦᝈɁȲɔȾȗȞȾȪȹ٥َɗͅɁ٥ျᄑ᚜းᴩ٥ျሳᩖ੫ᚓᴩሳᩖᄑ९ᐎɥႊ
ȗɞȞȉȻᣖɌɜɟȹȗɞǿʎ˂ʵȟ٥ျሳᩖ੫ᚓȻ᚜းȨɟᴩሳᩖᄑ९ᐎȟ͇ӏȨɟȲǿȰɟȱɟ
Ɂʃʉʽʊ˂ʓɂʴ˂ʓ୫ᴩᅺឧᴩ޴ᡇᴩ̜΍ȾᩜȬɞю߁Ȟɜഫ਽Ȩɟᴩю߁Ⱦɂ3～4Ɂʐ˂ʨ
ȟȕɞǿյʐ˂ʨȾɂ2～4Ɂᴥ˹ಎȻȽɞᴦᅺឧȟֆɑɟᴩȰɟɜɁ᏿ीɁȲɔȾ2～4Ɂ޴ᡇȟ
΍ᇉȨɟȹȗɞǿ
ǽȈʃʉʽʊ˂ʓ1ȉɂ٥ျᄑ᚜းᴥ࿑ᓨˁൡᑤᴦᴩ٥ျᄑժ᛾ԇᴥ஁ศᴦᴩ٥ျሳᩖ੫ᚓᴥ੫ᚓᴦᴩ٥
ျᄑ᚜းᴥҟႊᴦȾґȤɞȦȻȟȺȠᴩޙࢳȧȻȾᤏȗȟᝓɔɜɟɞᴥ᚜2ᴦǿቼ4ޙࢳȺɂ٥ျᄑ᚜
းɁ̜΍ɥɕȻȾᄻᄑɥᐎțᴩቼ8ޙࢳȺGISɁҟႊɥֆɒȽȟɜᤛҒȽҟႊɁျᜓɋȻ᣹ɒᴩቼ12
ޙࢳȺɂᝥᭉ૘ሱˁᜓขɁȲɔɁҟႊᴥGISɁҟႊɥֆɓᴦȟ˿ȻȽɞǿ٥َȾժ᛾ԇȬɞҰ෉᪡Ȼ
ȪȹɁ٥ျষڨɁՖᪿȻӏࡾˁ୥ျȾȷȗȹɂᴩ̜΍ɁᝓឧȞɜႆाȟՖᪿȪȲʑ˂ʉɥᤛҒȾΈț
ɞȲɔɁ෉᪡ȟᇉȨɟȹȗɞǿ٥ျሳᩖ੫ᚓɁҟႊȾȽɞȻᴩ˹ ޙಇȻᯚಇ෉᪡ȺGISɁҟႊɥֆɒᴩ
̜΍ျᜓȞɜ٥َͽ਽ᴩᤛҒȽҟႊɁ᜻ΙɋȻ᣹ɓǿ٥َȽȼɥႊȗȹ˿ͶᄑˁߦᝈᄑȺ຅ȗޙɆɥ
ȼșᚐșɁȞȾȷȗȹɂᴩᝢ஥Ȼґ౏Ȟɜ٥ျᄑץȗɥ৙ឧȪȹᜓኌȬɞ෉᪡ɋȻ᣹ɒᴩቼ12ޙࢳ
Ⱥɂᝩ౼ɗᜓኌɁ̬ํȟ՘ɝоɟɜɟɞǿ
᚜²ǽʔʁʱʔʵˁʃʉʽʊ˂ʓ٥ျɁȈʃʉʽʊ˂ʓ1ȉȾȝȤɞ੫ᑤ
ቼ4ޙࢳ ቼ8ޙࢳ ቼ12ޙࢳ
٥ျᄑ᚜း
ᴥ࿑ᓨˁൡᑤᴦ
ˁឧҝȻᜤᣖ
ˁᄻᄑɁᜤᣖ
ˁґ౏Ȼᝢ஥ᴥGISֆɓᴦ
ˁᤛҒȽҟႊɁᝓឧ
ˁ ٥ျᄑץȗȾኌțɞȲɔ
ɁΈႊᴥGISֆɓᴦ
٥ျᄑժ᛾ԇ
ᴥ஁ศᴦ
ˁ̜΍Ɂᝓឧ
ˁ٥َȻɺʳʟͽ਽
ˁ ٥ျሳᩖʑ˂ʉ՘ीȻͶ
ጕԇ
ˁ٥َͽ਽
ˁ ʫʉʑ˂ʉɁ࿑ॴɁᝓឧ
Ȼᝢ஥
ˁʑ˂ʉɁ᠎ȻᦀɁ᜻Ι
٥ျሳᩖ੫ᚓ
ᴥ੫ᚓᴦ
ˁ̜΍Ɂᝓឧ
ˁ ᭒ͬཟȻᄾᤏཟɁᜤᣖ
ˁ٥َͽ਽ᴥGISֆɓᴦ ˁ ᤛҒȺϕျᄑȽҟႊɁ᜻
ΙȻᜤᣖᴥGISֆɓᴦ
٥ျᄑ᚜း
ᴥҟႊᴦ
ˁᝢ஥Ȼґ౏ ˁ ґ౏Ȼ٥ျᄑץȗɋɁᜓ
ኌ
ˁ ᝩ౼Ȼ٥ျᄑץȗɁґ
౏ᴩᜓ ኌɁ̬ ᴥํGISֆɓᴦ
Susan Gallagher Heffron, Roger M. Downs (2012) ɥɕȻȾኂᐐͽ਽
ǽGISȾȷȗȹɂᴩቼ4ޙࢳȺ٥ျሳᩖ੫ᚓɥΈႊȪȹষڨɥ᚜ᇉȺȠɞȦȻɥျᜓȬɞᴩቼ8ޙࢳ
Ⱥ՘ीষڨɥ٥َኄȾᇉȪґ౏Ȭɞᴩቼ12ޙࢳȺ٥ျሳᩖ੫ᚓɥᤛҒȾΈႊȪ᜻ΙȺȠɞȦȻɥɔ
ȩȪȹȗɞǿ
³ᴫଡ଼ᇼంȞɜ᛻Ȳ٥ျষڨɁ๊ႊ
ᴥ±ᴦᇋ͢ᇼɁଡ଼ᇼంȊÇáôå÷áù ôï Óïãéáì Óôõäéåóȋ
ǽൈᭉɁଡ଼ᇼంɂʔʁʱʔʵˁʂɴɺʳʟɭʍɹᇋȟҋ࿂ȪȹȗɞȟᴩїᭀȺ٥ျˁධխˁу෢Ɂյ
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ջաࠎޙ᪋۾ޙᝲᪿ
ޙ᏿ᬱᄻȾȝȤɞȈႊ᝙ȉȈകॡȉȈ੧Ҝᄑ९ᐎȉȈᇋ͢ᇼ੫ᑤȉȈʔʁʱʔʵˁ ʃʉʽʊ˂ʓȻɁᩜᣵȉ
ȟᇉȨɟȹȗɞǿȈ੧Ҝᄑ९ᐎȉȾɂষڨɁґ౏ɗᒲґᒲᡵɁጽ᮷ȻɁᩜɢɝᴩ෗ᢎɗ͑ᝢȽȼȟֆ
ɑɟᴩȈᇋ͢ᇼ੫ᑤȉȾɂќᅊɁ෗ᢎɗ٥َˁَ᚜Ɂᝣɒ՘ɝᴩᜊߔȟֆɑɟᴩ٥َɗَ᚜Ɂᝣɒ՘
ɝɥ᥾᛾ȪȹȗɞǿటంɂNCSSȾɛȶȹᄉࠕȪȲȈпዢ˹ޙಇʃʉʽʊ˂ʓȉȾɕȻȸȗȹȗɞᴥ୫
ԇᴩ஽ᩖˁᣵፖˁ۰ԇᴩ̷ȁˁک੔ˁၥہᴩρ̷Ɂᩒᄉˁɬɮʑʽʐɭʐɭᴩρ̷ˁᪿيˁൡᩜᴩ൏
ӌˁ൏ݏˁɶʚʔʽʃᴩႆႇˁํᣮˁ๡៵ᴩᇼޙˁ੫ᚓˁᇋ͢ᴩ٥္᛼ൌɁፀնᴩࢍ෢Ɂျ৊Ȼ޴ᡇ
Ɂ10۾ʐ˂ʨȟᇉȨɟȹȗɞᴦǿ
ǽɑȲଡ଼ᇼంȾໄચȪȲʹ˂ɹʠʍɹɥ᛻ɞȻᴩќᅊɁ෗ᢎȺɂ᭒ͬཟȻᄾᤏཟᴩَ᚜Ɂᝣɒ՘ɝȺ
ɂяɺʳʟɁյᬱᄻɁҾնɗҾնɁ۾ߴᴩ٥َȺɂ஁ͱɥɈɑțȹґࢎᴩ̷ՠʞʳʩʍʓɁࢳᳮ࠙ɗ
ϏɁ۾ߴᴩ੸ɟ፷ɺʳʟɁ۰ԇɥᝣɒ՘ɜȮɞץᭉȟȕɞǿȦɟɜɂᇋ͢ᇼȾȝȤɞʃɷʵȻȨɟᴩ
ஓటɁᇋ͢ᇼȺ෰ɔɞ੫ᑤȻɂႱȽɞǿȈʃʉʽʊ˂ʓȉȺ٥ျȾᩜɢɞɁɂȈ̷ȁˁ ک੔ˁ ၥہȉȈ୫
ԇȉȈ஽ᩖˁ۰ԇȉȺȕɝᴩ٥ျᄑ੫ᑤɥ᭴șȦȻɂ஥᜘ȨɟȹȗȽȗǿ
ǽ٥ျɁ౓ȲȬमҾɥ஥ɜȞȾȬɞȾɂධխɗу෢ɁȈ੧Ҝᄑ९ᐎȉɗȈ੫ᑤȉȻ෗ᢎȪȹɒɞȻɛ
ȗȻᐎțȲǿධխȾȝȗȹɂȈ੧Ҝᄑ९ᐎȉɂ٥ျȻպȫȢ෗ᢎᴩߦྃᴩᒲґᒲᡵɁጽ᮷ȻɁᩜᣵȸ
ȤȽȼȟֆɑɟɞˢ஁ᴩ૜ᝲȟ۹ȗǿȈ੫ᑤȉɂ٥ျᄑষڨȾȷȗȹᝢ஥Ȭɞ̜΍ɕȕɞȟᴩ٥َɁ
ᝣɒ՘ɝɗَ᚜Ɂᝢ஥ȟ۹ȢɁ̜΍Ⱥ৊ްȨɟȹȗɞǿу෢ȾȝȗȹɂȈ੧Ҝᄑ९ᐎȉɂ͑ᝢɥ቏ȹ
ɞ̜΍ȟ۹ȢᴩȈ੫ᑤȉɂَ᚜Ɂґ౏ȟ۹Ȣ᛻ɜɟɞǿ
ǽᇋ͢ᇼɁଡ଼ᇼంɁю߁ᴥ٥ျȾᩜȬɞ᥂ґᴦɥ᛻ɞȻᴥ᚜3ᴦᴩҰԡȟጕፋ٥ျᴩऻԡȟ٥ᝒȺഫ
਽Ȩɟᴩး٣Ɂ٥ڒɁറފȾɈɟɞȦȻȟᇉȨɟȹȗɞǿ੫ᑤɂᴥ੧Ҝᄑᴦ९ᐎȻᇋ͢ᇼ੫ᑤɛɝ୥
ျȨɟȹȗɞȟᴩȈ੧Ҝᄑ९ᐎȉȾȷȗȹɂᴩҰԡȟ૜ᝲᴩɬʂɬ٥ڒɁޙ᏿Ⱥɂ෗ᢎˁߦྃɥȕȥ
ȹȗɞǿඔዢចّȻɬʂɬចّɁറȁȽᤏȗɁސ٣Ⱦ෥ȸȞȮɞȦȻȟ᛻ȹ՘ɟɞǿȈᇋ͢ᇼ੫ᑤȉ
᚜³ǽᇋ͢ᇼɁଡ଼ᇼంɁю߁Ȼ੫ᑤ
ʉɮʒʵ ႊ᝙ കॡ ੧Ҝᄑ९ᐎ ᇋ͢ᇼ੫ᑤ ʔʁʱʔʵˁʃʉʽʊ˂ʓ
ᒲུ٥ျ
٥ျᴩ๜ูᴩາᴩ
ߴࡺᴩธࡺᴩࡊᴩ
ໝᴩែᴩຕែᴩࠞ ᴩ
೘౑ᴩᆂ໰ᴩᔯ
Ձ
٥္˨Ɂ෩ˁ
٥ढᴩ෩Ȼ٠
٥ȻɁᄾ̠ͽ
ႊ
૜ᝲ
ষڨґ౏
ќᅊɁ෗ᢎ ̷ȁˁک੔ˁၥہ
ɺʷ˂ʚʵȽᩜΡ
̷୫٥ျ
୫ԇ٥ျ
̷ᩖᴩޭ ଡ଼ᴩ୫ԇᴩ
᜘᝙ᴩጽຑᴩ୑
ࣈᴩ᥆ࢍᴩ࣮ኳᴩ
ᜤॡᆡ
୫ԇᴩ᜘᝙ᴩ
ޭଡ଼ᴩ୑ࣈᴩ
ጽຑᴩ࣮ኳ
ጽ᮷Ɂᩜᣵ
ȸȤ
яɺʳʟȞ
ɜɁᝣɒ՘
ɝ
̷ȁˁک੔ˁၥہ
୫ԇ
൏ӌˁ൏᪅ˁɶʚʔʽʃ
ႆႇˁํᣮˁ๡៵
Ԉɬʫʴɵ
Ԉɬʫʴɵᴩ۾
ᛴูᴩ܀ࢲูᴩ
Ԉ഍๜ᴩ࠸ែᴩ
๜࠸ᴩᪿᕶᴩа
ͳ෢
ᒲུ٥ျᴩ̷
୫ˁ୫ԇ٥ျᴩ
း٣ɁԈɬʫ
ʴɵ
૜ᝲ ᒲུၥہɥ
ᇉȪȲ٥َ
ȞɜɁᝣɒ
՘ɝ
̷ȁˁک੔ˁၥہ
୫ԇ
஽ᩖˁᣵፖˁ۰ԇ
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ԧɬʫʴɵ
ԧɬʫʴɵᴩɬ
ʽʑʃࠞᑩᴩɬ
ʨʈʽࡺᴩʃʤ
ɮʽ᝙ᴩʧʵʒ
ɶʵ᝙ᴩྒ࢛ᫎ
౑ᴩཌࠞ
ᒲུ٥ျᴩ̷
୫ˁ୫ԇ٥ျᴩ
း٣Ɂԧɬʫ
ʴɵ
૜ᝲ
ՁىȻፀ౓
Ɂᝓឧ
̷ ՠ ʞ ʳ
ʩʍʓȞɜ
Ɂᝣɒ՘ɝ
̷ȁˁک੔ˁၥہ
୫ԇ
஽ᩖˁᣵፖˁ۰ԇ
ʲ˂ʷʍʛ
ʲ˂ʷʍʛᴩʰ ˂
ʳʁɬᴩɬʵʡ
ʃᴩEUᴩʰ ˂ʷᴩ
ԡࡀᴩю᪘ّ
ᒲུ٥ျᴩ̷
୫ˁ୫ԇ٥ျᴩ
း ٣ Ɂ ʲ ˂
ʷʍʛ
૜ᝲ ੸ɟ፷ɺʳ
ʟȞɜɁᝣ
ɒ՘ɝ
̷ȁˁک੔ˁၥہ
୫ԇ
஽ᩖˁᣵፖˁ۰ԇ
ႆႇˁํᣮˁ๡៵
Ԉɬʟʴɵ
ˁ˹ూ
Ԉɬʟʴɵᴩ˹
ూᴩɬʳʠ̷ᴩ
ɴɬʁʃᴩᆂ໰ᴩ
ʔɮʵࡺᴩඳ๜ᴩ
ʃɲʄᤆธᴩɜ
Ȣȳ
ᒲུ٥ျᴩ̷
୫ˁ୫ԇ٥ျᴩ
း٣ɁԈɬʟ
ʴɵᴩ˹ూ
૜ᝲ
ՁىȻፀ౓
Ɂᝓឧ
෥ψɥᇉȪ
Ȳ٥َȞɜ
Ɂᝣɒ՘ɝ
̷ȁˁک੔ˁၥہ
୫ԇ
஽ᩖˁᣵፖˁ۰ԇ
ɿʙʳ͏ԧ
Ɂɬʟʴɵ
ɿʙʳ͏ԧɁɬ
ʟʴɵᴩɿʢʵᴩ
ࢱɃȷᴩɿʚʽ
ʔᴩ೤ႆᴩᫍ෢
ᒲུ٥ျᴩ̷
୫ˁ୫ԇ٥ျᴩ
း٣Ɂɿʙʳ
͏ԧɁɬʟʴ
ɵ
૜ᝲ
ጽ᮷Ɂᩜᣵ
ȸȤ
̷ՠ߈࣊ɥ
ᇉȪȲ٥َ
ȞɜɁᝣɒ
՘ɝ
̷ȁˁک੔ˁၥہ
୫ԇ
஽ᩖˁᣵፖˁ۰ԇ
ԧɬʂɬ
ʜʨʳʮࠞᑩᴩ
ԧɬʂɬᴩʉ˂
ʂˁʨʙʵᴩʬ
ʽʃ˂ʽᴩɶʽ
ʂʃࡺᴩʜʽʄ˂
ଡ଼ाᴩʜʽʄ˂
ଡ଼ߥ᪋ᴩʪʃʴ
ʪᴩʬʃɹ
ᒲུ٥ျᴩ̷
୫ˁ୫ԇ٥ျᴩ
း٣Ɂԧɬʂ
ɬ
෗ᢎ
ߦྃ
͑ᝢ
ᒲུ೤ႆɥ
ᇉȪȲ٥َ
ȞɜɁᝣɒ
՘ɝ
̷ȁˁک੔ˁၥہ
୫ԇ
஽ᩖˁᣵፖˁ۰ԇ
ూɬʂɬ
ᄓࢗᴩూɬʂɬᴩ
ڌے᥆ࢍᴩᤅ࿍
෢ᴩ໱ޏᴩ˥᥽
Ɂᩋڌᴩʃʐʍ
ʡ
ᒲུ٥ျᴩ̷
୫ˁ୫ԇ٥ျᴩ
း٣Ɂూɬʂ
ɬ
෗ᢎ
ߦྃ
͑ᝢ
ᒲུၥہɥ
ᇉȪȲ٥َ
ȞɜɁᝣɒ
՘ɝ
̷ȁˁک੔ˁၥہ
୫ԇ
஽ᩖˁᣵፖˁ۰ԇ
ూԧɬʂɬ
ˁɴ˂ʃʒ
ʳʴɬ
ԧɬʂɬᴩɴ˂
ʃʒʳʴɬᴩ෩
ႎᴩ෩࿈ᴩɵʽ
ɶʵ˂ᴩɬʦʴ
ʂʕ˂ᴩɬɰʒ
ʚʍɹ
ᒲུ٥ျᴩ̷
୫ˁ୫ԇ٥ျᴩ
း٣Ɂూԧɬ
ʂɬᴩɴ˂ʃ
ʒʳʴɬ
෗ᢎ
ߦྃ
ষڨґ౏
ᜊߔ ̷ȁˁک੔ˁၥہ
୫ԇ
஽ᩖˁᣵፖˁ۰ԇ
Bárbara C. Cruz, Stephen J. Thornton (2013a) ɥɕȻȾኂᐐͽ਽
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ջաࠎޙ᪋۾ޙᝲᪿ
ȾȷȗȹɂᴩќᅊɗɺʳʟɁᝣɒ՘ɝȟ۹Ȣᴩَ ᚜ɥȞȞȮɞȦȻȟ᥾᛾ȨɟȹȗȽȗǿʔʁʱʔʵˁ
ʃʉʽʊ˂ʓᇋ͢ᇼȻɁᩜᣵȾȷȗȹɂȬɌȹȺȈ̷ȁˁک੔ˁၥہȉȟȕȥɜɟᴩȈ஽ᩖˁᣵፖˁ
۰ԇȉȻȈ୫ԇȉȾȷȗȹɕ۹Ȣȕȥɜɟȹȗɞǿ٥ျᄑю߁ɥ஽ሳᩖᢉȺȻɜțَ᚜Ɂᝣɒ՘ɝᑤ
ӌɥᇋ͢ᇼɁ੫ᑤȻȪȹȗɞǿ
ǽଡ଼ᇼంɁїᭀȺȈ٥္ЕȉȈ٥َȉȈࢳ᚜ȉȈˢඒ៾୳ȉȾȷȗȹɁᝢ஥ȟ᛻ᩒȠ2ʤ˂ʂȺጳ̿Ȩɟᴩ
Ȉ٥္ЕȉȺɂᠣᤍᴩԈ഍ᴩԧ഍ᴩԈ഍ٚᴩԧ഍ٚᴩԈԡ္ᴩԧԡ္ᴩ̡۾᪘ᴩ٥္ЕᴩȈ٥َȉȺɂ
ͱᏚᴩᒲུၥہɥᇉȪȲ٥َᴩ஁ͱᴩѾ΍ᴩʃɻ˂ʵᴩᚐ୑Ԗґَᴩᎁ፷Ȼጽ፷ȟ՘ɝ੥ɢɟᴩژట
ᄑȽᅺឧɁ᏿ीɥ෰ɔȹȗɞǿ
ǽଡ଼ᇼంȾᜫްȨɟȲʁ˂ɻʽʃᴥޙ᏿Ɂ຅ԇᴦȻʃɽ˂ʡᴥю߁ᴦɁᩜΡɥɒɞȻᴥ᚜4ᴦᴩ٥ᝒ
Ⱥɂ٥ျᄑ࿑ौɁ૘ሱɥޙ᏿ᝥᭉȻȪᴩफᬭɗ̜΍ȾȷȗȹᐎțȨȮᴩᇋ͢ᇼɁ੫ᑤȻȪȹɂќᅊɁ
෗ᢎᴩ٥َɁዊԨȽᝣɒ՘ɝᴩяɺʳʟɗ̷ՠʞʳʩʍʓᴩ੸ɟ፷ɺʳʟɁᝣɒ՘ɝȽȼɥ՘ɝ˨ȥᴩ
ᩜΡɁᝣɒ՘ɝȻျႏȸȤȟɗɗᯚ࣊Ƚ੫ᑤȺȕɞǿᜤᣖᝥᭉȻȪȹɂˢȷɁ٥ڒɥ՘ɝ˨ȥറȁȽ
ᛵጨɥᩜᣵȸȤȹɑȻɔȨȮɞɕɁȟ۹ȗǿ
᚜´ǽᇋ͢ᇼɁʁ˂ɻʽʃᴥޙ᏿ᝥᭉˁ੫ᑤᴦȻʃɽ˂ʡᴥޙ᏿ю߁ᴦ
ޙ᏿ю߁ ޙ᏿ᝥᭉ ੧Ҝᄑ९ᐎ ᇋ͢ᇼ੫ᑤ ᝩ౼ᝥᭉ ᜤᣖᝥᭉ
ᒲུ٥ျ
ȼɦȽᒲུ
Ɂ࿑ौȟȕ
ɞȞ
෩Ɂ೤࿎Ɂႆ
֤ɋɁफᬭᴩ
ᫎ෩Ɂᆂ໰٠
ɋɁ๝ᣥ
ќᅊɥɕȻȾ
๜࠯ȻᔯՁɁ
෗ᢎ
ఊ۾Ɂں෩ˁ ๽෩າᴩ
෪ธɁک੔ᴩɺʳʽ
ʓɷʭʕɴʽɥํɟ
ɞࡺ
ᣋ᪬Ɂᒲུၥہᴥൈ
ᯚȻ෩ڒֆɓᴦ
̷୫٥ျ
୫ԇ٥ျ
̷୫٥ျȻ
୫ԇ٥ျɂ
ͷȞ
ᣋ᪬ȺഫኳȨ
ɟȲၥہɁ̜
΍ᴩ៳ȶȲɕ
ɁȻ࿎ȁ̬૰
ȺीȲɕɁ
αᐐȟ۹ȗޭ
ଡ଼ȻҾնᴩ2
ႭᄻȾαᐐɁ
۹ȗޭଡ଼
᝙஋Ⱦֆɑɟɞ᜘᝙ᴩ
3ȷɁ୑ผढৰɁᝢ
஥Ȼ΍ᴩ1ȷɁޭଡ଼
ȾȷȗȹᠭໃȻαᐐ
ୣᴩαॡ
᜘᝙ᴩ᚛ఏᴩ୑ࣈᴩ
࣮ኳȞɜ1ȷ՘ɝ˨
ȥȹȰɟȟ॒ᛵȽျ
ႏ
Ԉɬʫʴɵ
٥ျᄑ࿑ौ аͳ෢Ⱦᠭ
ȦȶȲȦȻᴩ
ɵʴʟɳʵʕ
ɬᴩʟʷʴʊ
Ⱥʃʤɮʽ᝙
ɥᝈȬ̷ȟۄ
țȹȗɞျႏ
ᛴ᥂Ɂᆂ໰Ԉ
᥂Ȼʩʁʁʍ
ʞࡺᛴ᥂Ɂᒲ
ུၥہ
ʩʁʁʍʞࡺภȗȾ
ȕɞ͂᝙Ɂ٥ջᴩዢ
ّȾ೤෢٥ȟȕȶȲ
ّᴩ˹܄ɬʫʴɵȞ
ɵʴʠ๜Ɂّɥ՘ɝ
˨ȥ៾ໃˁ᜘᝙ˁ୑
ผɥᝩ౼
ʲ˂ʷʍʛ̷ȟዢّ
Ɂސ٣ɥᅺɜȽȞȶ
Ȳɜᴩ̾ஓɁԈɬʫ
ʴɵɂȼșȽȶȹȗ
ȲȞ
ԧɬʫʴɵ
٥ျᄑ࿑ौ ʃʤɮʽ᝙ɗ
ʧʵʒɶʵ᝙
ɥᝈȬျႏᴩ
೤෢٥ԇɁа
ͳ෢ɋɁफᬭ
ʠʳʂʵȺ50
දఝ຿Ȼ50
ද͏˨Ɂ۹ȗ
஁ᴩ65ź69ද
Ⱥ႒ॴȻܤॴ
Ɂ۹ȗ஁
ۿΈɁໝˁɬʉɵʨ
ᆂ໰ˁʳʛʃɁ఍ջ
Ƚျႏᴩɮʽɵّࢗ
ఊऻɁᄓࢗȻʃʤɮ
ʽलఏȞɜᣟɟȲ஁
ศᴩᬩഒ
ᒲґȟ16˰጗Ɂʧʵ
ʒɶʵɁᩒ઒ᐐȳȻ
Ȫȹ۾᪘ɥᩒ઒Ȭɞ
қஓɁஓᜤ
ɬʫʴɵɁᇋ͢ᇼȻ٥ျȾȝȤɞ٥ျᄑ੫ᑤɁᑎ਽஁ศ
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ʲ˂ʷʍʛ
٥ျᄑ࿑ौ ෩ጕᣋȢȾ᥆
ࢍɗႇഈȟ቏
٥Ȭɞျႏᴩ
ႆ๊ɗαॡɁ
ᤏȗȾɛɞߦ
቏Ɂ఍ི
1950ź2000ࢳ
Ɂ ҋ ఼ ̜ᴩ
2010ࢳ Ɂ ̷
ՠᴩ2050ࢳɑ
ȺɁ̷ՠ૜ሉ
ΈႊȨɟȹȗɞ᜘᝙ᴩ
1ȷɁ෢஋ɥ՘ɝ˨
ȥධխȻႆ๊റࣻ
ȻαॡɥᜤᣖᴩEU
Ɂӏᄴّ
ᚐȠȲȗّȻȰȦȺ
ͷɥȬɞȞ
Ԉɬʟʴɵ
ˁ˹ూ
٥ျᄑ࿑ौ ̷ՠȟ۹ȗ٥
ڒᴩޭଡ଼ߦ቏
ɁՁى
̔ྡˁ ԡ̔ྡˁ
٥˹๜ॴ෥ψ
Ɂ٥ڒᴩˢᓐ
ᄑȽ෥ψ
٥˹๜ॴ෥ψɁ٥ڒ
Ⱥ಑ڗȨɟȹȗɞͽ
࿎ᴩ˧۾ޭଡ଼Ɂޭଡ଼
ంᴩOPECȻഫ਽ّ
ͳɒȲȗ෥ψɁ٥ڒ
ɿʙʳ͏ԧ
ɬʟʴɵ
٥ျᄑ࿑ौ ࢱɃȷȟ৙֞
ȬɞɕɁᴩᬩ
ഒˁ᚛ఏˁ᭥
Ɍ࿎
̷ՠɁ۹ȗ٥
ڒᴩ෩Ȼ̷ՠ
߈࣊ȻɁᩜΡ
1ȷɁ෢஋Ⱦȷȗȹ
ႆ๊Ȼͤፋɥᝩ౼ᴩ
ᫍ෢Ɂ̜΍ɥ՘ɝ˨
ȥّɥՍȶȲျႏᴩ
ᚐȠаɥᜤᣖᴩឆɥ
ᝩ౼
ʎɬ˂ɶɮʓȺȕɞ
ȻȪȹȼɁ٥ڒɥ᛻
ȮᴩͷɥͤțɞȞ
ԧɬʂɬ
٥ျᄑ࿑ौ ќᅊɥɕȻȾ
ʜʽʄ˂ଡ଼Ȼ
ɮʃʳʪଡ଼Ɂ
᭒ͬཟȻᄾᤏ
ཟɥᜤᣖᴩᔐ
᝙Ɂ߳оျႏ
ࠞ٥Ⱥ೤ႆȟ
᛻ɜɟɞ٥
ڒᴩ̔ྡ٥ڒ
ʨʙʒʨˁɶʽʂ˂
ȟᔐّɥᣝՍȨȮȲ
஁ศᴩ2ȷɁّȾґ
ҾȨɟȲᔐّᬻɮʽ
ʓᴩʦʴɰʍʓɁᝢ
஥
٥ျȟԧɬʂɬɁ
̷ȁȾफᬭɥ˫țȹ
ȗɞȦȻɁᝢ஥
ూɬʂɬ
٥ျᄑ࿑ौ ᤅ࿍෢Ȼ˹ّ
Ɂ᥆ࢍͳ෢Ɂ
ႆ๊Ɂᤏȗᴩ
˹ّɁᄓࢗȻ
ஓటɁۿᄓɁ
൏ӌɁᤏȗ
٥َɁѾ΍Ɂ
ᝢ஥ᴩࢿȗᔯ
Ձɥํɟȹȗ
ɞธࡺջ
గᰚԡࡀȟґᚺȪȲ
ࢳᴩ᳁ธȻᩋ෹ȟᅺ
ɜɟȹȗɞျႏᴩஓ
టɁۿᄓȟး٣୑ࣈ
ȾߦȪȹɕȷ൏ӌ
ᒲґɁͳɓ٥ڒɁ٥
ढɁᝢ஥
ూԧɬʂɬ
ˁɴ˂ʃʒ
ʳʴɬ
٥ျᄑ࿑ौ ూԧɬʂɬȻ
ɴ˂ʃʒʳʴ
ɬɁ᭒ͬཟȻ
ᄾᤏཟᴩ˵٥
ڒɁ۾٥ढ
೤ႆᴩ෥ψᴩ
˵٥ڒȺ᪃෩
ᦀȟ۹ȗ஁ᴩ
ȰɁျႏ
ూԧɬʂɬȺʲ˂
ʷʍʛ̷ȟ෰ɔȲɕ
Ɂᴩ˿ᛵȽธࡺȻȰ
Ɂҟႊᴩɺʶ˂ʒʚ
ʴɬʴ˂ʟ
ూԧɬʂɬɁߴȨȽ
ࡀȺ͡௚ɥᤈȧȪȹ
ȗɞȻȪȹ᜛႕ɗ๊
Ӧю߁Ɂᝢ஥
Bárbara C. Cruz, Stephen J. Thornton (2013a) ɥɕȻȾኂᐐͽ਽
ǽᇋ͢ᇼɁ઩߳ంȾɂӱөࢳୣȾख़ȫȹ3ȷɁʉɮʡȾґȤȹଡ଼׆ȟ઩߳Ȭɞю߁ˁޙ᏿๊ӦȽȼɥ
ᜤᣖȪȹȗɞȲɔᴩޙ᏿ᬱᄻȧȻȾ୥ျȪȹɒȲᴥ᚜5ᴦǿ୿̷ɂႊ᝙ɗ٥ڒျᜓᴩ٥َ๊ႊ੫ᑤɁ᏿ीᴩ
қ॑ᐐɂɼ˂ʪɗᝈȪնȗ๊ӦȽȼɺʵ˂ʡޙ᏿ɥ՘ɝоɟᴩ˹ڜଡ଼׆ȾȽɞȻষڨՖᪿˁʷ˂ʵʡ
ʶɮˁᝥᭉ૘ሱȽȼ۹റȽޙ᏿ࠕᩒɥࠕᩒȬɞȦȻɥ৊ްȪȹȗɞǿ
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ջաࠎޙ᪋۾ޙᝲᪿ
᚜µǽ઩߳ю߁Ȼޙ᏿๊Ӧᴥᇋ͢ᇼᴦ
ʉɮʒʵ ୿̷ қ॑ᐐ ˹ڜଡ଼׆
٥္ျᜓ ႊ᝙ျᜓ ߦᝈ ٥္Е ͽᛏˁ᚜ᇉ ᅺឧછ۾ ߦᝈ
٥َျᜓ ٥َґ᭒ ̈́ґȤ ஁ͱျᜓ ᚜ᇉ ͱᏚੰ૱ ɼ˂ʪˁ᚜ᇉ
ࢳ᚜ျᜓ ᒲґխ ͽ਽ ᬲࣃျᜓ ߦᝈ ᛴ௦ျᜓ ʗʍʒҟႊ
៾୳ျᜓ щͶ΍ ɼ˂ʪˁ̈́ґȤ ࿡ม૜ລ ɼ˂ʪˁ૜ລ ࿡มੰ૱ ᝩ౼ˁ૜ລ
ᒲུ٥ျ
٥ढґ᭒ ɼ˂ʪˁ̈́ґȤ ፎ႕ҟႊ ႊ᝙ҟႊ ૫ќ ௑ᜊ૫ќˁᝢ஥
ᛓն᝙ ߦᝈ ᒲུ࿑ᓨ ɼ˂ʪˁ૜ລ ّɁᒲུ ᝩ౼ˁͽَ
̷୫٥ျ
୫ԇ٥ျ
ᜤਝ ʨʍʋʽɺ ႊ᝙৙֞ ʨʍʋʽɺ ႊ᝙ʤɬ ʨʍʋʽɺ
૫ќ ɽʳ˂ʂʯ ᚜း ᄉ᚜ ᝥᭉ૘ሱ ᝩ౼ˁᄉ᚜
Ԉɬʫʴɵ
٥َျᜓ ߦᝈ ץȗ ٥َҟႊ ળɝᣌɝ KWLʋʭ˂ʒ
٥َ૫ќ ሉͳ аͳ෢ ʂɴʳʨ ਖ਼ጤͽ਽ मҾ໮੫
ԧɬʫʴɵ
٥ढґ᭒ ᓨґȤ ෗ᢎ ʣʽَ Ձىፀ౓ ୥ျ
௑ᜊᜓᝢ ɬʵʚʪͽ਽ ̷ՠَ ͽ਽ ষڨՖᪿ ᜊбʛʽʟͽ਽
ʲ˂ʷʍʛ
٥ڒျᜓ ɵ˂ʓͽ਽ ٥ڒျᜓ ᝈȪնȗ ষڨͤᤎ ͤ᜘ɼ˂ʪ
٥ڒျᜓ ፎᕹంͽ਽ ᒲུ࿑ᓨ ٥َͽ਽ ႆ๊ျᜓ ᝩ౼ᴩ෗ᢎ
Ԉɬʟʴɵ
˹ూ
ґ᭒ ʋʭ˂ʒᜤо ᣋ͍ˁͤፋ ᝈȪնȗ ৼ᏿୫ԇ मҾ໮੫
٥ڒျᜓ ໳႕ ۿ෥ڨ֖ ۿ෥ষڨՖᪿ ᝩ౼ᄉ᚜ ޭଡ଼αॡˁጽъ
ɿʙʳ͏ԧ
ɬʟʴɵ
ႊ᝙ျᜓ ʘ˂ʒɑȻɔ मҾ໮੫ ᫍ෢ሉͳᄻᄑ ٥ڒျᜓ ୫ቛᛵጙ
ᬩഒ ষڨՖᪿˁ෗ᢎ ٥ڒျᜓ GW᠎ץوኌ ٥ڒျᜓ ষڨՖᪿˁᄉ᚜
ԧɬʂɬ
෥ψျᜓ ߦᝈ ќᅊ૜ລ ߦᝈ ٥ڒျᜓ ʹ˂ɹʁ˂ʒ
ޭଡ଼ ষڨՖᪿ ٥ڒျᜓ ጗ᚐ୫ͽ਽ ᝥᭉੰ૱ ষڨՖᪿ
ూɬʂɬ
ᅺឧျᜓ ᝙ɁඩᆬȽΈႊ ໱ޏޙ᏿ GWᴩ෗ᢎ ٥ڒျᜓ ᠎ץͽ਽
ᒲུျᜓ ٥َҟႊ ٥ڒျᜓ ፎᕹంҟႊ သగျᜓ သగᝢ஥
ూԧɬʂɬˁ
ɴ˂ʃʒʳʴɬ
٥ڒျᜓ ႕ЅɁᝢ஥ ٥ڒျᜓ ʧʃʉ˂ᄉ᚜ കᛵੰ૱ ᄑᆬȽوኌ
٥ڒ෗ᢎ ʣʽَ ᜊб ͙႕ แฯ ߦख़ᝈȪնȗ
Bárbara C. Cruz, Stephen J. Thornton (2013b) ɛɝኂᐐͽ਽
ᴥ²ᴦ٥ျɁଡ଼ᇼంȊ×ïòìä Ãõìôõòåó áîä Çåïçòáðèùȋ
ǽൈᭉɁଡ଼ᇼంɂȈʔʁʱʔʵˁʃʉʽʊ˂ʓ٥ျȉȻպȫʔʁʱʔʵˁʂɴɺʳʟɭʍɹᇋȟҋ࿂
Ȫȹȗɞǿ٥ျষڨɁ๊ႊȾᩜȬɞю߁ɂᴩቼ1ቛȈ٥ျޙᐐɁʎ˂ʵʦʍɹʃȉȾȕɝᴩቼ1ኮȈ٥
ျᄑ९ᐎȉȻȪȹȈሳᩖᄑȽ९ᐎȉȈʐ˂ʨȻᛵጨȉȈ˰ႜɁ٥ڒȉᴩቼ2ኮȈ٥َȉȻȪȹȈ٥َɁ
ᛵጨȉȈ٥َɁʃɻ˂ʵȉȈ٥َੵफศȉȈ˿ᭉَȉȽȼȾґȞɟȹȗɞǿїᭀɁȈሳᩖᄑȽ९ᐎȉɂ
٥ျᄑȽץȗȻ٥ျᄑȽʛʉ˂ʽȾґȞɟᴩ٥ျᄑȽץȗȻȪȹɂȈȽȯȰȦȾ቏٥ȪȹȗɞɁȞȉᴩ
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٥ျᄑʛʉ˂ʽȾȷȗȹɂ٥َɥͽ਽Ȫᴩʶɮʮ˂ɥႊȗȹȰɟɥᝣɒ՘ɞȲɔȾGISȟҟႊȺȠɞ
ȻᣖɌȹȗɞǿȰɁऻᴩȈʐ˂ʨȻᛵጨȉȺɂ٥ျɁ5۾ʐ˂ʨᴥ቏٥ᴩک੔ᴩͅ ̷ᄾᩜᴩሉӦᴩ٥ڒᴦ
Ȼ6ȷɁట᠎ᄑȽᛵጨᴥ˰ႜᴩک੔Ȼ٥ڒᴩᒲུʁʃʐʪᴩ̷ ୫ʁʃʐʪᴩၥہȻᇋ͢ᴩ٥ျɁҟႊᴦ
ȾȷȗȹᣖɌɜɟᴩȰɟɜɥᡵᣋȽ٥ڒȻͅɁ٥ڒɥ෗ᢎȬɞᝥᭉɕᇉȨɟȹȗɞǿȈ٥َɁᛵጨȉ
Ⱥɂ٥္ЕȻ٥َɥ෗ᢎȪᴩȈ٥َɁʃɻ˂ʵȉȺɂᄻᄑȾख़ȫȹʃɻ˂ʵɥ۰țɞȦȻᴩȈ˿ᭉَȉ
ȺɂറȁȽʉɮʡɁ˿ᭉَȟᇉȨɟᴩͽَȟᝥᭉȻȽȶȹȗɞǿ
ǽ٥ျଡ଼ᇼంȞɜᴩȈ˿ᛵȽᐎțȉȻȈ੧Ҝᄑ९ᐎȉȈ٥ျ៾୳ȉȈ᜻ΙȉȾᩜȬɞᜤᣖɥ੺ȠҋȪȹ
ɒȲȟᴥ᚜6ᴦᴩȈ˿ᛵȽᐎțȉɥᣜሱȬɞȲɔȾ٥ျᄑȾɬʡʷ˂ʋȪȲɕɁȟȈ੧Ҝᄑ९ᐎȉȺȕɞǿ
Ȉ੧Ҝᄑ९ᐎȉɥ΢ȬȲɔȾ٥َኄȟҟႊȨɟɞǿ᜻Ιɂ˿ᛵȽᐎțɥщͶԇȪȹᚐɢɟɞǿ
ǽ઩߳ంȾɂ٥ျᄑ੫ᑤȾȷȗȹɁਖ਼ऀȟȕɝᴩȈ٥ျষڨɁᜤᣖȉȈʑ˂ʉґ౏ȉȈ٥َɁᝢ஥ȉȈ٥
َͽ਽ȉȈَ᚜ͽ਽ȉȈʑ˂ʉʣ˂ʃͽ਽ȉȈɮʽʉ˂ʗʍʒɥҟႊȪȲᝩ౼ȉȈɮʽʉ˂ʗʍʒɁষڨ
Ɂ᜻ΙȉɎȞ29ɁᬱᄻȾґȤȹᣖɌɜɟȹȗɞǿ
ǽ٥ျᄑ੫ᑤɥȼșȻɜțȹȗɞȞɥ٥ျଡ଼ᇼంȾૡȥɜɟȲ٥ျᄑ੫ᑤɁю߁ɥ՘ɝ˨ȥґ᭒ȪȲ
ᴥ᚜7ᴦǿȦɁ˹Ⱦɂَ1Ⱦ᛻ɜɟɞɛșȽ᚜ᴩɺʳʟᴩ٥َɁژటɥޙɃȮɞю߁ɕֆɑɟ઩߳ంȾ
ɕᜓᝢȟȕɞȟᴩஓటɛɝ٥ျᄑ੫ᑤɂࢿȢȻɜțɜɟȹȗɞǿஓటɂȈґ౏ਖ਼ศˁَ᚜ᝣᜓȉȾ᥾
ཟȟȝȞɟȹȗɞȟᴩɬʫʴɵȺɂ੫ᑤȾ୫ቛᝣᜓɗᄉ᚜ɥֆɒᴩ୫ቛ៾୳ɁᝣᜓȾʤ˂ʂɥҾȗȹ
ȗɞǿ
᚜¶ǽ٥ျଡ଼ᇼంȾȝȤɞ˿ᛵȽᐎțˁ੫ᑤˁ᜻Ι
ኮ ˿ᛵȽᐎț ੧Ҝᄑ९ᐎ ٥ျ៾୳ ᜻ΙɁᜊཟ
1.1
ሳᩖᄑ९ᐎ
٥ျޙᐐɂک੔Ɂ቏٥Ȼ
ȰȦȾͳɓ̷ȁɥᆅሱȬ
ɞ
቏٥ɂ̷ȁɁ๊ӦȾȼɁ
ɛșȽफᬭɥ˫țɞȞ
௑ᜊќᅊ ٥ျᄑʛʉ˂ʽɂͷȞᴩ
٥ျޙᐐɂȼș᛻ȷȤɞ
Ȟ
1.2
ʐ˂ʨȻᛵጨ
٥ျޙᐐɂ˰ႜɥျᜓȬ
ɞȲɔʐ˂ʨȻᛵጨɥႊ
ȗɞ
ќᅊɁ˹Ȟɜ᛻ҋȮɞᒲ
ུᄑ࿑ौɂͷȞ
௑ᜊќᅊ 5۾ʐ˂ʨȾȷȗȹɑȻ
ɔᒲґɁ٥ڒȻ෗ᢎȬɞ
1.3
˰ႜɁ٥ڒ
٥ျޙᐐɂ˰ႜɥȗȢȷ
ȞɁ٥ڒȾԖґȬɞ
ȽȪ ٥َ ٥ڒȾᩜȬɞץȗɥȷȢ
ɝኌțᒲུᄑ࿑ौɁफᬭ
ɥኌțɞ
2.1
ᛵጨ
٥္ЕȻ٥َɂႱȽɞ
ʎ˂ʵȺȕɞ
ȽȪ ٥َ
ൌَࣻ
ᴥ٥္Еᴦ
᠎ץȾኌțɞȲɔ٥َɁ
ȼɁᛵጨɥႊȗȲȞ
2.2
ʃɻ˂ʵ
ᄻᄑȾख़ȫȲʃɻ˂ʵȟ
ႊȗɜɟɞ
ȼɁ٥َɥᤣ੻ȬɞȞ ٥َ ٥َ˨ᠾᫌᴩᤛҒȽ٥َᴩ
٥ျᄑʛʉ˂ʽɥᝢ஥Ȭ
ɞ
2.3
ᚐ୑ˁᒲུ
٥َ
ᚐ୑٥َɂ̷୫ᄑ࿑ौᴩ
ᒲུ٥َɂᒲུᄑ࿑ौɥ
ᇉȬ
௑ᜊќᅊȾᤛȪȲ٥َɂ
ȼɟȞ
௑ᜊќᅊ
٥َ
٥ျᄑץȗȾኌțɜɟɞᴩ
٥َɥᤣ੻Ȭɞᴩ٥َȞ
ɜ᛻ҋȮɞ
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2.4
َศ
٥َޙᐐɂറȁȽੵफศ
ȺᇉȪȲ٥َɥΈș
ȽȪ ൌَࣻ ᭒ͬཟȻᄾᤏཟɥᝢ஥Ȭ
ɞᴩَศɁ࿑ौɥᇉȬ
2.5
˿ᭉَ
˿ᭉَɂ࿑ްɁᝈᭉȾȷ
ȗȹᇉȪȲ٥َȺȕɞ
Ƚȯʗʚʊȟ܀᪚бᄉ᫖
ȾᤛȪȹȗɞȞ
٥َ ک੔Ɂ࿑ौɥᝢ஥Ȭɞᴩ
ʃɻʍʋʨʍʡɥ૫Ȣ
Andrew J. Milson, Peggy Altoff, Mark H. Bockenhauer, Janet Smith, Michael W. Smith, David W. Moors (2017) ɥɕȻȾ
ኂᐐͽ਽
᚜·ǽ٥ျଡ଼ᇼంȾૡȥɜɟȲ٥ျᄑ੫ᑤɁю߁ᴥ˽ୣޏɂᬲࣃᴩ᚜8Ⱦߦख़ᴦ
ǶȌ୫ቛᝣᜓȍ①˿ᛵȽᐎțȻᝊጯǽ③ᛵጙǽ⑥٥ျষڨɁᜤᣖǽ⑩᠎ץȻᜓኌǽ⑪̙৊ǽ⑭૜ᝲǽ⑮ፀ
ᝲǽ⑰৙᛻ǽ⑱ץᭉȻᜓขǽ⑳̜޴Ȼ৙᛻ǽ㉑᜻Ιǽ㉒ն਽ǽ㉓ˢඒˁ̝ඒ៾୳
ǷȌ୫ቛͽ਽ȍ②ʫʬ՘ɝȻᢞ᥃ǽ④˶Ɍఉțǽ⑧ʶʧ˂ʒͽ਽ɗ෗ᢎɁȲɔɁᢞ᥃ǽ⑨ੵሟ
ǴȌґ౏ਖ਼ศˁَ᚜ᝣᜓˁَ᚜ͽ਽ȍ⑤ґ᭒ǽ⑫෗ᢎߦྃǽ⑬ՁىȻፀ౓ǽ⑯ˢᓐԇǽ⑲ʑ˂ʉґ౏ǽ㉔
Ӧ႕ǽ㉕ᝣَᴥᒲུ٥َᴦǽ㉖ᝣَᴥᚐ୑٥َᴦǽ㉗Ⴉ٥َǽ㉘ɺʳʟȻَǽ㉙᚜ǽ㉚ɺʳʟǽ㉛ࢳ᚜ǽ33
ʑ˂ʉʣ˂ʃͽ਽ǽ34ɺʳʟɭʍɹǽ35ɮʽʉ˂ʗʍʒɥҟႊȪȲᝩ౼ǽ36ɮʽʉ˂ʗʍʒষڨɁ᜻Ι
ǲȌᄉ᚜ȍ⑦ʃʞ˂ʋǽ32ൌټͽ਽ǽ37ʨʵʋʫʑɭɬʡʶʆʽʐ˂ʁʱʽ
Andrew J. Milson, Peggy Altoff, Mark H. Bockenhauer, Janet Smith, Michael W. Smith, David W. Moors (2017) ɥɕȻȾ
ኂᐐͽ਽
ǽඒȾ٥ျଡ଼ᇼంȺ٥ျᄑ੫ᑤɥ᭴ȝșȻȪȹȗɞኙ੔ȾᅔᄻȪᴩյኮɁޙ᏿ᄻൈȻ੫ᑤю߁ȻɁᩜ
Ρɥ᛻ɛșȻȪȲᴥ᚜8ᴦǿ1ቛɂሳᩖᄑ९ᐎˁ٥ျষڨɁ੥ȗ஁ˁ٥ڒျᜓȻ۹റȺᴩ2ቛɂ٥َȾ
ᩜȬɞю߁ȺȕɞȟᴩȗȭɟɕȈ˿ᛵȽᐎțȻᝊጯȉȟȬɌȹɁኮȾȕɝᴩ۹ȢɂȈ૜ᝲȉȻȈᝣَȉ
ɥ੥ȗᝥᭉ૘ሱˁᜓขɁȲɔȾ٥َɥҟႊȬɞǿ
ǽ٥ျᄑ੫ᑤɂȈ٥ျᄑ᠎ץȉȈ٥ျᄑষڨɁပीȉȈ٥ျᄑষڨɁͶጕԇȉȈ٥ျᄑষڨɁґ౏ȉȈ٥
ျᄑץȗɋɁᜓኌȉȾґȤɜɟȹȗɞǿ٥ျᄑץȗȟȺȠɞȾɂȈȰɟɂȼȦȾȕɞȞȉȈȽȯȰȦ
ȽɁȞȉȈȰɁͱᏚɁ᥾ᛵॴɂͷȞȉɁ৊ᠭȟ॒ᛵȻȽɞǿ٥ျᄑȽץȗȾኌțɞȾɂറȁȽ஁ศȺ
٥ျষڨɥՖᪿȬɞ॒ᛵȟȕɞǿȻȢȾʟɭ˂ʵʓʹ˂ɹȺीɜɟȲষڨɂ᥾ᛵȺGPSɥႊȗȹʑ˂
᚜¸ǽ٥ျଡ଼ᇼంɁю߁ഫ਽Ȟɜ᛻Ȳޙ᏿ᄻൈȻ٥ျᄑ੫ᑤ
ʐ˂ʨ ޙ᏿ᄻൈ ٥ျᄑ੫ᑤ
1.1ǽሳᩖᄑ९ᐎ ٥ျᄑʛʉ˂ʽґ౏ Ƕ①Ƕ③ǽǶ⑭ǽǽǽǽǴ⑤Ǵ⑫ǽǽǽǴ㉖Ǵ㉗
1.2ǽʐ˂ʨȻᛵጨ ٥ျষڨɁͶጕԇ Ƕ①ǽǶ⑩Ƕ⑭　Ƕ㉒ǽǴ⑤Ǵ⑫ǽǴ㉔
1.3ǽ˰ႜɁ٥ڒ ٥ڒȻढ਽ᤈሌɁျᜓ Ƕ①ǽǶ⑩Ƕ⑭ǽǽǽǽǽǽǽǽǴ⑬ǽǴ㉖
2.1ǽ٥َɁᛵጨ ٥َژటȻ᚜ᇉɁျᜓ Ƕ①ǽǽǽǶ⑭Ƕ⑮ǽǽǽǽǽǽǽǽǽǴ㉖
2.2ǽʃɻ˂ʵ ʃɻ˂ʵȾɛɞষڨɁ෗ᢎ Ƕ①Ƕ③ǽǽǽǽǶ㉒ǽǴ⑤ǽǽǽǽǽǴ㉖
2.3ǽ٥َ ٥َɁ࿑ौɁ෗ᢎ Ƕ①ǽǽǽǽǽǶ⑮ǽǽǽǽǴ⑫Ǵ⑬ǽǴ㉕㉖
2.4ǽੵफศ ੵफศɁᩋ੔ˁᅽ੔Ɂျᜓ Ƕ①ǽǽǽǶ⑭Ƕ⑮ǽǽǽǽǴ⑫ǽǴ㉔
2.5ǽ˿ᭉَ റȁȽ˿ᭉَɁျᜓ Ƕ①ǽǶ⑥Ƕ⑭ǽǽǽǽǽǽǽǽǽǴ㉔Ǵ㉖
Andrew J. Milson, Peggy Altoff, Mark H. Bockenhauer, Janet Smith, Michael W. Smith, David W. Moors (2017) ɥɕȻȾ
ኂᐐͽ਽
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ʉɥᪿɔGISȺժ᛾ԇɗґ౏ɥᚐșǿՖᪿȨɟȲ٥ျষڨɂറȁȽ஁ศȺґ᭒ȨɟGISȺͶጕԇȨɟ
ɞǿɽʽʞʯ˂ʉɗɮʽʉ˂ʗʍʒȽȼɁষڨᣮα੫ᚓɂ٥ျষڨɋɁɬɹʅʃȳȤȺȽȢ٥ျষڨ
ɁͶጕԇˁ᚜ᇉɁᬂȺɕႆाɥୈ૵Ȭɞǿ
´ᴫሳᩖᄑ९ᐎӌȻÇÉÓ
ǽ2006ࢳȾNRCᴥпዢᆅሱ᜻ឰ͢ᴦȟȊሳᩖᄑ९ᐎɁޙɆȋȻᭉȪȲంɥᄉ᚜ȪȲǿȈሳᩖᄑ९ᐎȉ
ɂറȁȽґ᥿Ⱥ๊ႊȨɟȹȗɞȟᴩԚґȽ᜻ΙɥीɜɟȭᴩȪȶȞɝଡ଼țɜɟȹȗɞȻɂȗțȽȗȻ
઩ଊȪȹȗɞǿɑȲDiana Stuart SintonɎȞᴥ2013ᴦɂȈሳᩖᄑ९ᐎȉȾȞȞɢɞץȗȻȪȹᴩȈȽ
ȯȰȦȾȕɞˁȗɞɁȞȉȈᤏȗɥ٥َȾᇉȰșȉȈ٥َɁᑔऻȾͷȟȕɞȞȉȈᴥሳᩖᄑ९ᐎȽȪȾᴦ
޿ɥᫌɟɞȦȻȟȺȠɞȞȉȈᣋȗɁȞᴩȰɟȻɕᤕȗɁȞȉȈک੔ȻሳᩖȾȷȗȹᐎțɛșȉȈȰɁ
ک੔ɁධխɥᐎțɛșȉȈᴥሳᩖᄑ९ᐎɥႊȗȹᴦɵʴɷʯʳʪɥ൐୽ȪȹᐎțɛșȉȽȼɥȕȥȹȗ
ɞǿ٥ျɁޙɆɂȈ٥ျɁʶʽʄȉȻȈሳᩖᄑ९ᐎȉȾɕȻȸȗȲ૘ሱɁɬʡʷ˂ʋɥ॒ᛵȻȬɞȻ
ᣖɌᴩʃʉʽʊ˂ʓȻሳᩖᄑ९ᐎɁȷȽȟɝɥᇉȪȹȗɞǿ
ǽʃʉʽʊ˂ʓȺɂᴩȈሳᩖȾȝȤɞ९ᐎɁ̜΍ȉȻȪȹȈ̷ȁˁک੔ˁၥہɁሳᩖᄑͶጕԇɁґ౏
஁ศȉȺቼ4ޙࢳɂژటകॡɁ৙֞ȻҟႊɁျᜓᴩȈጽຑᄑᄾ̠ΗސɁʛʉ˂ʽȻʗʍʒʹ˂ɹȉȺ
ቼ4ޙࢳȻቼ8ޙࢳȺጽຑ๊ӦȻɁȷȽȟɝᴩ̷ɗɕɁᴩষڨɁሉӦᴩറȁȽ̬ᣮᣮαɁਖ਼෉ɥޙ᏿
ȬɞǿɑȲȈᒲུሳᩖȾȝȤɞ९ᐎɁ̜΍ȉȻȪȹቼ4ޙࢳȺȈʛʉ˂ʽढ਽Ɂᤈሌȉᴩቼ12ޙࢳȺ
Ȉ̷ᩖ๊ӦȾɛɞᒲུၥہɁ୎۰ȉᴩȈᇋ͢ሳᩖȾȝȤɞ९ᐎɁ̜΍ȉȻȪȹቼ8ޙࢳȺȈک੔Ɂകॡȉᴩ
ቼ12ޙࢳȺȈ᥆ࢍɁढৰȻൡᑤȉᴩȈᅺᄑሳᩖȾȝȤɞ९ᐎȻሳᩖɁ̜΍ȉȻȪȹቼ12ޙࢳȺሳᩖʬ
ʑʵᴩቼ8ޙࢳȺȈႆৰጕȉȾȷȗȹޙ᏿Ȭɞǿ
ǽDiana Stuart SintonɎȞᴥ2013ᴦɂȈሳᩖᄑ९ᐎɁᤈሌȉɁቛȺᴩͱᏚᴩᠾᫌᴩ஁տᴩӦȠɂژట
َ±ǽ٥ျ઩߳ంȾȝȤɞ٥ျᄑ੫ᑤɁ઩߳ю߁
Andrew J. Milson, Peggy Altoff, Mark H. Bockenhauer, Janet Smith, Michael W. Smith, David W. Moors (2015: R31, 
R32, R27) ɥᢆᢐ
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ᄑȽകॡȺȕɞȟᴩͱᏚɥᝓឧȬɞ᪨ɂᴩᣵፖॴɗፀɆȷȠᴩ᪡࠙ॴɥɕȻȾȬɞǿȰɁߦ៎ɂ٥ڒ
юɑȲɂ٥ڒᩖȺሉӦȬɞȟᴩ̙ລȺȠɞ᛼Ҭॴȟȕɞکնᴩͅ٥ڒᴩᤈՍɗఝ఼Ⱥȕȶȹɕᝓឧɂ
ժᑤȺȕɞȻᣖɌȹȗɞǿ
ǽPhil Gersmehlᴥ2014ᴦɂȈሳᩖᄑ९ᐎᴷ٥ျᄑ੫ᑤȉȻȗșቛȺͱᏚᴩ࿡มᴩȷȽȟɝɁϫᬂ
ȞɜȻɜțᴩک੔ɥ෗ᢎȬɞᴥͱᏚˁ࿡มᴦᴩफᬭɥ᜻ΙȬɞᴥͱᏚˁ࿡มˁȷȽȟɝᴩᯚኄޙಇȺ
GISҟႊᴦᴩ٥ڒɥԖґȬɞᴥͱᏚˁ࿡มᴦᴩک੔ᩖɁ۰ԇɥ᛻ȷȤɞᴥͱᏚˁ࿡มˁȷȽȟɝᴦᴩ᪡
࠙ॴɥᝩ౼ȬɞᴥͱᏚˁ ࿡มˁ ȷȽȟɝᴦᴩ᭒ͬཟɥ᛻ȷȤɞᴥ࿡มᴦᴩሳᩖᄑʛʉ˂ʽɥ᛻ҋȬᴥͱᏚˁ
࿡มˁ ȷȽȟɝᴦ,ሳᩖᄑȷȽȟɝɥ᜻ΙȬɞᴥȷȽȟɝᴦȦȻɥሳᩖᄑ९ᐎɁʬʑʵȻᐎțȹȗɞǿ
ɑȲȈ஽ሳᩖᄑ९ᐎᴷ̷ᩖɁᭀᑲɂ஽ሳᩖɥȼșᝓឧȪȹȗɞȞȉȻȪȹȈ۰ԇȉȈሉӦȉȈછୠȉɥ
՘ɝ˨ȥȹȗɞǿ
ǽሳᩖᄑ९ᐎȻ੧Ҝᄑ९ᐎɁᩜΡȾȷȗȹɂᴩӛ౓ᄑȽ੧Ҝᄑ९ᐎȾɂ᛾ཟᴩᜏ࣊ᴩژໄɁౕጸɒȻ
ȗȶȲሳᩖ᝙ञȟֆɑɟȹȗɞǿϿտ፷ɗᪿيɗʛʉ˂ʽȽȼɂɮʫ˂ʂɥȷȞɒ৙֞ɥ઄ҋȬɞȲ
ɔȾႊȗɞǿȰɁ᚜းȟᤛҒȺඩȪȗȞɥ੧ҜᄑȾ᛻ɞ੫ᑤɕ෰ɔɜɟȹȗɞȦȻȞɜɕᴩሳᩖᄑ९
ᐎȻ੧Ҝᄑ९ᐎɂፀɆȷȗȹȗɞǿ
ǽȈሳᩖᄑ९ᐎӌȉɂࢿȢȻɜțɞȻଡ଼ᑎ๊ӦɁȼɁکᬂȺɕ᭴ɢɟɞᑤӌȺȕɞȟᴩᇋ͢ᇼɗ٥ျ
Ⱦ᪅ްȪȹ᛻ɞȻᴩᇋ͢ᇼȺɂȈ̷ᩖȻک੔ȻɁᩜɢɝȾᩜȬɞץȗȉȾ᚜ɟᴩ٥َኄȟҟႊȨɟɞǿ
ʃʉʽʊ˂ʓɁю߁ȞɜȈ஽ሳᩖᄑ९ᐎȉɕᐎਁȪȹȗɞȻᐎțɞǿ٥ျȺɂȈ٥ျʶʽʄɁᅓᨢɥ
ȞȤɞȉȻȗș᚜းȟȕɞȟᴩ٥ျᄑᅺឧˁץȗɥધȷȦȻȺȈ٥ျᄑ᚜းȉȈ٥ျᄑժ᛾ԇȉȈ٥ျ
ሳᩖ੫ᚓȉȈ٥ျᄑ᚜းȉɁϫᬂȞɜ٥ျᄑ੫ᑤɥ᭴șǿȈሳᩖᄑ९ᐎӌȉȻȈ٥ျᄑ੫ᑤȉɁ᝙ɂՋ
߈ȾΈȗґȤɜɟȹȗȽȗǿ٥ျଡ଼ᇼంɥ᛻ɞȻᴩȈ˿ᛵȽᐎțȉɂޙ᏿ᝥᭉȾȷȽȟɞȻᐎțɞȟᴩ
ȦɟȻȈ٥ျᄑ९ᐎᴩሳᩖᄑ९ᐎᴩ٥ျᄑ੫ᑤȉᴩ٥َኄᴩɬɹʐɭʝʐɭȟȼșᩜᣵȸȠᴩޙ᏿ᄻൈˁ
ю߁ˁ஁ศˁ᜻ΙɁํɟȾͱᏚȸȢɁȞɥ઩߳ంȺᇉȬ॒ᛵȟȕɞɁȺɂȽȗȞǿпͶЅȟ᛻țȽȗ
ȻρȁɁ๊ӦɁ৙֞ȟ઩߳ᐐȾɕґȞɝȾȢȗǿ
ǽሳᩖᄑ९ᐎȻGISɁᩜΡȾȷȗȹɂᴩሳᩖᄑȾᐎțɞȻ۹ȢɁ̷ȁɂষڨɥ᛾ᜁԇȪȹᜓ᥺Ȭɞȟᴩ
GISȺɂষڨɁӦᄑȽ᚜းȟժᑤȽȲɔᴩGISȾఙशɥ߆Ȯᴩ٥ျᄑ੫ᑤɥɕȲȽȗɑɑҟႊȬɞǿ
ȪȞȪᒲӦᄑȾ٥َԇȺȠȽȗȲɔᴩፀ౓ᄑȾ٥ျᄑ੫ᑤɁȕɞᐐɁɒȟGISɥҟႊȬɞȦȻȾȽɞǿ
GISɥႊȗɞȻ٥َɁˢ᥂ɥછ۾ȪȹɛɝᝊጯȽষڨȟੰ૱ȺȠɞǿȗȢȷȞɁץȗɗ९ᐎɁᄉࠕȟ
GISʑ˂ʉɥႊȗȲ૘ሱᄑȽޙ᏿ɁफᬭɥՙȤȹȗɞȻᐎțɜɟɞǿ
µᴫፀɆȻᝥᭉ
ǽȈʔʁʱʔʵˁʃʉʽʊ˂ʓᇋ͢ᇼȝɛɆ٥ျȉȟɬʫʴɵଡ଼ᑎɁ˹ȺȼșͱᏚȸȗȹȗɞɁȞǿ
ޙӌտ˨ɥɔȩȬଡ଼ᑎ୎ᬆɁˢၥȻȪȹͽ਽ȨɟȹȠȲʃʉʽʊ˂ʓɂȼɁɛșȽଡ଼ᑎᜊɁɕȻȺᤆ
ႊȨɟȹȗȢɁȞɥᐎਁȬɞ॒ᛵȟȕɞȟᴩటሟȺɂଡ଼ᇼଡ଼ᑎʶʣʵȺʃʉʽʊ˂ʓɁᠲ஖ɗю߁ɥ
ଡ଼ᇼంɗ઩߳ంȾȼșͱᏚȸȤᴩ٥ျᄑ੫ᑤɥᑎ਽ȪɛșȻȪȹȗɞȞɥ᛻ȹȠȲǿᇋ͢ᇼȺɁ੫ᑤ
ɂќᅊɗ٥َᴩɺʳʟɁᝣɒ՘ɝȺᴩ૘ሱᝥᭉɕኮȧȻȾᇉȨɟȹȗɞǿɑȲଡ଼׆Ɂጽ᮷ࢳୣȾɛɞ
ɬʫʴɵɁᇋ͢ᇼȻ٥ျȾȝȤɞ٥ျᄑ੫ᑤɁᑎ਽஁ศ
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઩߳ю߁ɗޙ᏿๊Ӧɕ΍ᇉȨɟȹȗɞǿ٥ျȺɁ੫ᑤɂ୫ቛᝣᜓᴩ୫ቛͽ਽ᴩґ౏ਖ਼ศᴩَ᚜ᝣᜓᴩ
َ᚜ͽ਽ᴩᄉ᚜ɛɝ୥ျȪȲȟᴩGISɁҟႊɕֆɔȹ˿ͶᄑȽ૘ሱޙ᏿ȟȺȠɞɛș᜛႕Ȩɟȹȗɞǿ
ȰɁޙ᏿ɥժᑤȾȬɞȾɂَ᚜ɁᝣᜓȳȤȺȽȢ୫ంᝣᜓȽȼࢥࢿȗ੫ᑤȟ॒ᛵȺᴩଡ଼ᇼంȺɕޙ᏿
ю߁ȧȻȾʚʳʽʃɛȢᥓᏚȨɟȹȗɞǿ
ǽటሟȺɂଡ଼ᇼంɗ઩߳ంɥਖ਼ȟȞɝȻȪȲȟᴩᛓୣɁଡ଼ᇼంɥ෗ᢎ೫᜞ȪᴩږኂᐐɁ୫စȽȼɕն
ɢȮȹ೫᜞ȺȠɟɃɛȞȶȲǿȦɁཟɥ̾ऻɁᝥᭉȻȪȲȗǿ
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